It is estimated that as many as 10 million unnecessary antibiotic prescriptions are written each year for children. Children are more likely to receive antibiotics for an upper respiratory infection in an urgent care center compared with the primary care office. However, no study has examined the antibiotic prescribing practices of the same physicians in these settings. This retrospective chart review evaluated pediatricians' antibiotic prescribing practices for patients with symptoms of an upper respiratory tract infection in the office setting and an urgent care setting. There was no difference in the total antibiotic prescribing rate by pediatricians in their primary care office versus an urgent care setting. Pediatricians who were high antibiotic prescribers in the office setting were also high prescribers in the urgent care. The highest prescribing physicians prescribed the appropriate recommended antibiotics for a particular diagnosis the lowest percentage of the time. Efforts to promote antimicrobial stewardship should be directed toward the individual physician and not toward the location where the patients are being evaluated.
Background
Antibiotics are prescribed in 21% of all pediatric ambulatory visits in the United States, which results in almost 44 million antibiotic prescriptions annually. 1 Respiratory conditions account for the majority of the visits in which antibiotics are prescribed. 1 Unfortunately, antibiotics are not indicated in 23.4% of the visits in which they are prescribed for respiratory conditions, and these inappropriate prescriptions translate to over 10 million unnecessary antibiotic prescriptions in the pediatric population each year. 1 It is well documented that antibiotic overuse and misuse leads to antimicrobial resistance, unnecessary adverse drug reactions, and increased costs. [2] [3] [4] [5] [6] More recently, the literature has raised concerns regarding the association of antibiotics with the development of asthma, obesity, inflammatory bowel disease, juvenile idiopathic arthritis, and atopic dermatitis. [7] [8] [9] [10] [11] [12] [13] A number of factors have been associated with an increased likelihood of children receiving an antibiotic prescription when they present with an upper respiratory tract infection (URI). The health care setting is one of these factors. Children are more likely to receive an antibiotic for a URI when they are seen in an urgent care setting (UC) or emergency department, as compared with the primary care physician's office (PCPO).
14,15 However, we could not find any studies examining the antibiotic prescribing practices of the same pediatricians who provide care in both the PCPO and in a pediatric UC.
This study compares the antibiotic prescribing practices of the same pediatricians in these 2 settings. The authors hypothesized that the antibiotic prescribing rates would be higher in the UC as compared with the PCPO.
The study was also designed to determine which respiratory conditions most often resulted in an antibiotic prescription and whether the antibiotic choice was appropriate, as determined by published guidelines.
Methods

Setting
This study was conducted in the Department of Pediatrics at an academic institution located in Appalachia.
Study Design
This study is a retrospective chart review of 12 boardcertified general pediatricians employed by an academic medical center who work in both their PCPO and an UC. These pediatricians finished their residency training 6 to 27 years ago. All sick visits for each physician in both the PCPO and UC starting October 1, 2013, were manually evaluated, and charts that included the words fever, nasal congestion/nasal discharge, earache, sore throat, and/or cough in the history of present illness met inclusion criteria. Charts were reviewed going forward from October 1, 2013. The first 100 visits in both the PCPO and an UC setting that met inclusion criteria were analyzed for each physician. The charts were electronic, and the authors reviewed the charts manually. The authors were not blinded to the review, and they did not review their own charts. Subjects were 0 to18 years of age and were patients of the academic practice or walk-ins to the UC. Patients prescribed an antibiotic for coexisting conditions not related to a URI were excluded. There were no other exclusions. Each visit was evaluated to determine if an antibiotic was prescribed. In addition, the appropriateness of the prescribed antibiotic was determined using current published guidelines for acute otitis media, sinusitis, or streptococcal pharyngitis. [16] [17] [18] The diagnoses assigned by the prescribing physician were also recorded and included viral illness, croup, fever, upper respiratory illness, viral pharyngitis, cough, otitis media, sinusitis, streptococcal pharyngitis, bronchitis, and bronchiolitis.
All 12 pediatricians in the practice who work at both their PCPO and the UC were included in the analysis. One hundred charts were reviewed for each pediatrician in each setting. Therefore, a total of 1200 charts were reviewed in both the PCPO and UC setting for a total of 2400 charts reviewed overall.
Statistics and Data Analysis
Continuous variables were compared using the Student's t test. Categorical variables were compared using χ 2 or
Fisher's exact tests when appropriate. Chi square or Fisher's exact tests were used for comparisons in Figures  1 and 2 , and error bars were derived using the exact binomial distribution. We compared antibiotic prescribing frequency by the providers' years since their training was completed using simple linear regression. All statistical analyses were performed using Stata 14 (College Station, TX). All P values were derived with a 2-tailed α of .05.
Ethical Approval and Informed Consent
The institution's institutional review board approved the study (IRBNet ID# 583612-1).
Results
Median age, distribution of symptoms, and diagnoses are reported in Table 1 . The percentage of antibiotics given for all patient encounters meeting the inclusion criteria was not significantly different in the 2 settings (Table 2) : 48.5% (581/1200) of the included patients in PCPO and 48.5% (582/1200) in the UC received antibiotics (P = .999). In addition, only 1 pediatrician prescribed a significantly different number of antibiotics in the 2 settings, and this physician prescribed significantly more antibiotics in the PCPO than the UC. All other physicians had no significant difference in their antibiotic prescribing frequencies between the 2 settings ( Figure 1) .
Although the intraprescriber antibiotic rates were similar between settings for most of the pediatricians, there was variation in the interprescriber antibiotic rates between the individual pediatricians. In the PCPO, the antibiotic prescribing percentage ranged from 28% to 72%, and in the UC, the range was from 23% to 71%. In other words, patients seeing the highest prescribing pediatrician were 2.4 (95% confidence interval = 1.6-3.8) times more likely in the PCPO and 2.6 (95% confidence interval = 1.7-4.0) times more likely in the UC to receive an antibiotic than if they were seen by the lowest prescribing pediatrician.
The appropriateness of the antibiotic prescribed based on published guidelines in each setting is reported in Table 2 . The appropriateness of the antibiotic prescribed by each physician is shown in Figure 1 . The appropriateness was similar between settings for each individual physician but showed great interphysician variability. The recommended antibiotic prescribing ranged from 50% to 100% in the PCPO and from 52% to 96% in the UC. The lower antibiotic prescribing physicians were more likely to prescribe the recommended antibiotic. For example, doctors 1 and 4 were the lowest antibiotic prescribing physicians. They were also the Figure 1 . Antibiotic given and correct (appropriate) antibiotic for approved indication by setting (white bars = primary care physician's office, black bars = urgent care setting) and physician. P < .001 for overall between physician comparison for antibiotic given and correct antibiotic given. *P < .05 for difference between settings within physician. Overall between physician comparison for diagnosis: streptococcal pharyngitis, P = .75; acute otitis media, P < .001; acute sinusitis, P < .001. *P < .05 for difference between settings within physician. most likely to prescribe the recommended antibiotics. Doctors 1 and 4 prescribed the recommended antibiotic in the PCPO 100% of the time and 88% and 96% of the time, respectively, in the UC. Conversely, the highest prescribing physicians, doctors 8, 10, and 11, prescribed the recommended antibiotics the lowest percentage of the time. These 3 physicians prescribed the recommended antibiotics 50%, 51%, and 62% of the time, respectively, in the PCPO and 58%, 62%, and 52% of the time, respectively, in the UC.
The data were analyzed to compare diagnoses per physician as well (Figure 2) . A total of 92.3% of antibiotics prescribed in the study were linked to diagnoses (otitis media, streptococcal pharyngitis, and sinusitis) for which antibiotic treatment is frequently recommended. However, the physicians varied considerably in their frequency of both otitis media and sinusitis diagnoses. In the 200 total charts reviewed per physician, the number of patients diagnosed with otitis media varied from a low of 10 (doctor 4) to a high of 42 (doctor 10). The number of diagnoses of sinusitis varied from 17 (doctor 3) to 99 (doctor 11). However, the number of diagnoses of streptococcal pharyngitis was similar between physicians ranging from 7 (doctor 12) to 15 (doctor 7).
Sixty-three percent of the time when antibiotics were prescribed for illnesses usually not requiring antibiotics the patient's diagnosis was bronchitis.
There was no correlation (coefficient 0.003; P = .69) between the number of years removed from residency training and the pediatricians' antibiotic prescribing rates (Figure 3 ). For example, the pediatrician with the most years since completing training prescribed the second fewest antibiotics.
Discussion
There was no difference in the total antibiotic prescribing rate by pediatricians in their primary care office versus a UC. The authors of this study had predicted to see more antibiotic prescriptions in the UC. Previously published studies have shown that antibiotic prescribing rates in UC are typically higher.
14 UC physicians may often feel rushed due to a higher patient load and are likely not as familiar with the patients. This could lead to an increased antibiotic prescribing rate. Also, pediatricians may have had the opportunity for more patient and family education about appropriate use of antibiotics in their own primary care offices. However, these factors did not cause an increase in the number of antibiotics prescribed in the UC in our study. One factor to consider is that the UC in this study is associated with an academic center, which may not be representative of all UC settings. However, the large patient load and lack of familiarity with patients in the UC in this study would be similar to other settings.
One of the pediatricians prescribed more antibiotics for URIs in their PCPO than in the UC. The reasons for this are less compelling. Some physicians may feel more pressure to please their own patients in their PCPO than the patients they see transiently in the UC. This may lead to a higher prescribing rate in the physicians' own offices. Also, pediatricians who practice with a group of high antibiotic prescribing physicians may feel more pressure to prescribe antibiotics as they work next to their colleagues in their PCPO. There was high variability of antibiotic prescribing rates between the physicians. However, individual physicians' antibiotic prescribing rates were consistent between the 2 locations. Only 1 physician had a significant difference in antibiotic prescribing between the 2 locations. Pediatricians who were high antibiotic prescribers in the PCPO were also high prescribers in the UC. The same was true for low antibiotic prescribers.
Higher prescribing physicians were also less likely in both settings to use the recommended antibiotic for the diagnoses. This suggests that the higher prescribing practitioners would likely benefit from education regarding guidelines for the treatment of otitis media, sinusitis, and streptococcal pharyngitis.
The most common diagnoses resulting in an antibiotic prescription were otitis media, sinusitis, and streptococcal pharyngitis. There was a great deal of interprescriber variability in the number of patients diagnosed with otitis media and sinusitis (Figure 2 ). However, there was much less variation in the frequency of diagnosing streptococcal pharyngitis. One explanation for this variation could be that these diagnoses were accurate and the doctors diagnosing more otitis media and sinusitis actually saw more patients with these conditions. However, the lack of significant variation in the diagnosis of streptococcal pharyngitis suggests that our sample size was large enough that there should not be this much variation in diagnoses. While there is some subjectivity regarding which patients need testing, the diagnosis of streptococcal pharyngitis can be made by an objective test (Group A streptococcal rapid antigen test and culture). However, otitis media and sinusitis are diagnosed by history and physical examination, with no assistance of an objective test. This variation in diagnoses contributed to the wide range of antibiotic prescribing rates between physicians. These data suggest that the physicians who diagnosed otitis media and sinusitis more frequently used less stringent diagnostic criteria to make these diagnoses.
A unique strength of this study is that all charts were reviewed for symptoms in the history of present illness, instead of simply reviewing charts based on diagnostic codes. Reviewing all charts of patients presenting with fever, nasal congestion/nasal discharge, earache, sore throat, and/or cough prevented any coding shifts to justify antibiotic use. It helped answer the question the authors were asking-how often is the patient presenting with any combination of the above-mentioned symptoms indicative of an URI leaving either the PCPO or UC with a prescription for an antibiotic? One limitation is that it is a single-center study, which may limit its applicability in other settings. Another is that the charts reviewed were a convenience sample and thus may not represent the practice population exactly. The results of this study suggest that efforts to promote antimicrobial stewardship should be directed toward individual physicians regardless of the location where they are caring for patients. Based on our study, these efforts could include the use of more stringent diagnostic criteria for the diagnoses of otitis media and sinusitis, education regarding recommended antibiotics for the treatment of otitis media, sinusitis, and streptococcal pharyngitis as well as education regarding the lack of indication for the use of antibiotics in the treatment of bronchitis.
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